We report the placement of a permanent transvenous nonselective His bundle pacing lead in conjunction with a transvenous pacemaker/ICD in an adult with Levo-Transposition of the Great Arteries (L-TGA) and a stenotic coronary sinus (CS) ostium (os), which would not accommodate a transvenous LV pacing lead. Nonselective His bundle pacing provided a nearly identical ventricular activation pattern in this previously unpaced patient. Many L-TGA patients will have an eventual need for permanent pacing and, given the challenges of CS cannulation, His bundle pacing may represent a preferred modality rather than pure morphologic LV pacing or surgical systemic ventricular lead placement to achieve optimal electrical synchrony.
pacing, Adult congenital heart disease.
Introduction:
L-TGA, so eti es referred to as o ge itally orre ted tra spositio of the great arteries, (due to the restoration of pulmonary and systemic circulations in series rather than in parallel) is a congenital cardiac anomaly in which the embryological looping of the ventricles is reversed such that the morphological LV (identified by its paucity of trabeculae, less apically positioned atrioventricular valve, lack of connection from the atrioventricular valve to the septal surface, and bullet shape) sits anteriorly and to the right beneath the right atrium with outflow to the pulmonary valve and the morphological RV (identified by significant coarse trabeculations, a moderator band, a more apically positioned atrioventricular valve, the presence of atrioventricular valve connections to the septum, and triangle shape) sits posteriorly and to the left beneath the left atrium with outflow to the aortic This article is protected by copyright. All rights reserved.
valve [1] . In the setting of this reversed looping, the cardiac conduction system often suffers with congenital or progressive atrioventricular (AV) dissociation distal to the AV node.
The incidence of this malformation is unclear due to its varied natural history [2] ranging from a complete lack of symptoms with normal life expectancy to neonatal congestive heart failure in the setting of complete AV block and a dilated systemic right ventricle leading to severe systemic tricuspid valve regurgitation.
We present a patient with progressive right ventricular dilation, subsequent tricuspid valve replacement secondary to severe regurgitation with a dilated left atrium, longstanding persistent atrial fibrillation (AF) and progressive AV block who described increased symptoms of fatigue with moderate activity. The CS os appeared stenotic on magnetic resonance imaging (MRI), and could not be cannulated from the inferior (IVC) or superior vena cava (SVC). With the identification of the His bundle electrogram, the option of permanent His bundle pacing with morphologic LV pacing back-up was available. This strategy was previously described in a pediatric patient [3] .
We report the successful placement of permanent nonselective His bundle pacing system in an adult patient with L-TGA.
Case:
Our patient is a 38-year-old male undergoing routine follow-up evaluation for his underlying L-TGA and mechanical systemic (tricuspid) valve that was replaced 10 years prior for severe regurgitation [ Figure 1 ]. There was no evidence of surgical AV block following the mechanical valve placement though epicardial pacing leads were placed and tunneled to the abdomen at the time of that operation given the high incidence of post-operative heart block in patients with L-TGA. The patient describes minimal symptoms with shortness of breath during moderate activity that bothers his wife more than it does him. He works full time in education that requires significant activity, working on This article is protected by copyright. All rights reserved.
his feet throughout the day. He is maintained on warfarin for INR goal 3.0, atorvastatin 40mg PO daily, and Lisinopril 5mg PO daily. His exam is notable for being mildly over-weight at 180 cm, 85 kg, BMI 26.2, normotensive at 133/78, resting bradycardia at 49 bpm, and 100% saturated on room air.
His lung exam is unremarkable. Cardiac exam reveals a normal apical impulse, no lifts or heaves, a regular rhythm, mechanical first heart sound, and a fixed split second heart sound with no murmur.
Neither jugular venous nor abdominal distension were present. Seven weeks following ablation, our patient presented for placement of a biventricular transvenous pacemaker/ICD due to persistent complete AV block and a systemic ventricular ejection fraction of <35%. 12-lead ECG showed sinus rhythm with completed AV dissociation and junctional escape with LBBB morphology. There was left atrial hypertrophy with an atrial rate 71 bpm, ventricular rate 48 bpm, and QRS duration 120 msec.
Procedural sedation was initiated and a left infraclavicular incision was made followed by left axillary venous access. A single coil ICD lead was placed at the septal apex of the right-sided morphological left ventricle and secured into place with adequate sensing and pacing parameters. A second lead was placed in the anterior right atrium and secured into place with adequate sensing and pacing parameters. In turning our attention to systemic ventricular/CS lead placement, review of the patie t's MRI de o strated presence of the CS although the os appeared stenotic. Advancement of an introducer wire was not successful. This was followed by efforts with a 6F quadripolar electrode This article is protected by copyright. All rights reserved. When pacing from the morphological left ventricular apex, however, there was significant QRS widening as compared with the junctional escape. It was therefore preferable to pace with a near native QRS complex, similar to that found in His bundle pacing in patients with normal cardiac anatomy [5] . At present, follow-up functional studies are pending. Given the underlying mild intraventricular conduction delay it may be reasonable to hypothesize that nonselective His bundle
